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PATENT 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
APPLICANTS: KOHLER ET AL 1 PCT 

INT'L. APPLN. NO.: PCT/DEOO/01623 FILED: 19 MAY 2000 

PRIORITY NO.: 199 28 448.2 FILED: 23 JUNE 1999 

FOR: RING FILTER CONSISTING OF STAR-SHAPED FOLDED 

FILTERING MATERIAL 

PRELIMINaRY AMENDMENT 

ATTN: BOX PCT 

Assistant Commissioner of Patents 
Washington, D.C. 20231 

Dear Sir: 



Preliminary to the initial Office Action, please amend the 
above-identified application as follows: 


IN THE SPECIFICATION: 


Above line 1, please insert the following paragraph: 


— CROSS REFERENCE TO RELATED APPLICATIONS 


Applicants claim priority under 35 U.S.C. §119 of GERMAN 
Application No. 199 28 448.2 filed on 23 JUNE 1999. Applicants 
also claim priority under 35 U.S.C. §120 of PCT/DEOO/01623 filed 
on 19 MAY 2000. The international application under PCT article 
21(2) was not published in English. — 

On page 1, please delete the first paragraph, and replace 
with the following: 


— The invention concerns a ring filter made of star-shaped 
folded filtering material according to the preamble of patent 
claim 11. — 

On page 1, please delete the fourth paragraph, and replace 
with the following: 

— This problem is solved by the implementation of a ring 
filter according to the preamble according to the characterizing 
features of patent claim 11. — 

IN THE CLAIMS : 

Please cancel claims 1 to 10, and insert new claims 11 to 19 
attached hereto. 

IN THE ABSTRACT : 

Please add an Abstract of the Disclosure on its own separate 
page attached hereto. 

REMARKS 

By this Preliminary Amendment, the application has been 
amended to conform with U.S. practice, the cross-reference to 
related applications has been inserted on page 1. Claims 1 to 10 
have been deleted and new claims 11 to 19 have been inserted. In 
the Specification, reference to the claims has been amended. An 
Abstract of the Disclosure on its own separate page has been 
added. No new matter has been introduced. Entry of this 
Amendment is respectfully requested. 


Respectfully submitted;. 
Wilhelm KOHLER ET AL 1 PCT 


COLLARD & ROE, P.C. 
1077 Northern Boulevard 
Roslyn, NY 11576 
(516) 365-9802 


By: 



Enclosure: 


1. 
2. 


New claims 11 to 19 
Abstract of the Disclosure 
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CLAIMS 


11. Ring filter made of star-shaped folded filtering 
material and a closure molded onto one of its two 
front sides as a closed end disk having a plate-shaped 
insert, which forms a central region of the closure 
lying radially inside the filtering material, 
exclusively made of a material different from the 
other closure material, with a radially permeable ring 
frame, which extends approximately over the entire 
axial length of the ring filter, adjoining the 
filtering material radially on the inside, 

characterized by the features, 

- the plate-shaped insert (6) and the tubular frame 
(2) are fixed axially relative to one another by 
mutual contact, 

on its end opposite the closed end of the ring 
filter, the tubular frame (2) has a ring shoulder 
(11) which axially receives the front side of the 
filtering material, 

- the closure material (5) is a foamed plastic. 

12. Ring filter according to claim 11, 
characterized in that 

the closure material (5) is a polyurethane foam. 

13. Ring filter according to claim 11, 
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characterized in that 


the plate-shaped insert (6) is interlocked with the 
tubular frame (2) . 

Ring filter according to claim 11, 

characterized by the features 

- the plate-shaped insert (6) is a circular disk 
having an outer diameter smaller than the inner 
diameter of the filtering material, 

- the radial outside of the plate-shaped insert (6) 
extends axially into the region of the filtering 
material (1), 

- when it is connected with the tubular frame (2), 
the axial distance ranges of the plate-shaped 
insert (6) distributed around the circumference are 
approximately uniform relative to the tubular frame 
(2) . 

Ring filter according to claim 11, 
characterized in that 

the plate-shaped insert (6) has a ring collar (12) 
projecting in the direction of the tubular frame (2) 
radially outward relative to its position to be 
assumed on the tubular frame (2) . 

Ring filter according to claim 11, 

characterized in that 


the plate-shaped insert (6) has radially projecting 
fingers (14) radially outside for an axial stop on the 
filtering material (1) . 


Ring filter according to claim 11, 


characterized in that 

the fingers (14) are located in the lower floor region 
and have an extremely small axial dimension relative 
to the height of the radial outer surface of the 
plate-shaped insert (6) . 

Ring filter according to claim 11, 

characterized in that 

axial supports (10) are provided on the ring collar 
(12) for an axial stop on the tubular frame (2) . 

Ring filter according to claim 11, 

characterized in that 

the plate-shaped insert (6) is provided with radially 
elastic flexible tongues (8), projecting axially from 
this insert (6) in the direction of the tubular frame 
(2), to achieve an interlocking connection with the 
tubular frame (2), with the flexible tongues being 
implemented as barbs (9) on their free end for axial 
fixing on the tubular frame (2) . 


iO/01961? 


ABSTRACT 

A ring filter consisting of star-shaped folded filtering 
material and a closure on both front sides thereof in the form of 
a closed end disc- Said closure has a plate-shaped insert 
forming the central area of the closure and located radially 
inside the filtering material. The insert is made of a different 
material from that of the rest of the closure. The invention 
aims at providing a ring filter than can be rationally produced 
and that is more resistant and durable. To this end^ the ring 
filter is characterized by the following: a radially permeable 
tubular frame that extends approximately along the entire axial 
length of the ring filter borders radially inward on the 
filtering material; the plate-shaped insert is connected to the 
tubular frame and the material of the closure is a foamed 
plastic. 
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RING FILTER MADE OF STAR-SHAPED FOLDED FILTERING MATERIAL 

The invention concerns a ring filter made of star-shaped 
folded filtering material according to the preamble of 
patent claim 1. 

A ring filter of this type is known from EP 0 498 757 Al. 

The invention concerns itself with the problem of designing 
the closure on the front side in the ring filter according 
to the preamble, particularly using a foamed, elastic 
plastic closure material, so it is durable, as well as 
allowing an economical production of the closure region of 
this type of filter through an appropriate design of the 
closure region. In addition, a constructive design is to be 
provided in the closure region on the front side which 
ensures a secure and tight attachment of the closure 
material to the folded filtering material. 

This problem is solved by the implementation of a ring 
filter according to the preamble according to the 
characterizing features of patent claim 1. 

Advisable embodiments are the object of the sub-claims and 
will be described in more detail with reference to an 
illustrated exemplary embodiment. 

The following particular advantages arise through the 
solution according to the invention. 

Particularly in ring filters having large dimensions, such 
as in ring filters which are, for example, intended as air 
filters for commercial vehicles, and in which the closure 
material consists of a foamed plastic material having 
elastic properties, not only is expensive plastic material 
saved by the plate-shaped insert, but the closed ring 
filter floor can be reliably protected from oscillations of 


the floor, which cause unpleasant noises, by the selection 
of a stiff material for the plate-shaped insert. These 
types of floor oscillations can, as a rule, not be avoided 
with a continuous floor made of foamed, elastic plastic 
material. 

The connection of the plate-shaped insert into the closure 
on the front side of the ring filter element allows an 
economic production of the filter, because the plate-shaped 
insert can be inserted together with the ring filter 
element and the tubular frame present therein into the 
mold, in which the closure on the front side is molded onto 
the filtering material, including the tubular frame 
supporting the material. 

If a connection of the plate-shaped insert to the tubular 
frame is selected in which the plate-shaped insert is fixed 
axially inside the tubular frame, a particularly durable 
attachment of the plate-shaped insert in the molded-on 
closure material is ensured. The connection region is then 
not subjected to floor oscillations during operation of the 
filter. 

A precise production of the ring filter in regard to its 
length is allowed by axial fixing of the plate-shaped 
insert on the tubular frame of the ring filter. More detail 
is provided on this matter in the description of the 
exemplary embodiment. 

The drawing illustrates an exemplary embodiment. 

Fig. 1 shows a ring filter element, partially in a view, 
partially in a longitudinal section, 


Fig. 2 


shows a detail II from Fig. 1, 


Fig. 


3 


shows a section along line III-III in Fig. 4 
through a plate-shaped insert implemented as a 
circular disk. 


Fig. 


4 


shows a view of the circular disk 
direction of the arrow IV in Fig. 3, 


in the 


Fig. 


5 


shows a view of the circular disk 


in 


the 


direction of the arrow V in Fig. 3. 


The ring filter shown in Fig. 1 comprises star-shaped 
folded filtering material 1, which is supported radially on 
the inside on a radially permeable tubular frame 2, as well 
as coverings on its front side. These coverings are, on a 
front side, a centrally open, ring-shaped closure 3 made of 
molded-on polyurethane, with the polyurethane enclosing the 
adjoining end of the tubular frame 2. 

The opposite front side of the ring filter is covered with 
a closed end disk 4. The radial outside of this end disk 4 
consists, in the region covering the filtering material 1, 
of plastic 5 molded on as polyurethane and, molded into the 
polyurethane in the center, on the radial inside, a 
circular disk 6 made of another relatively stiff plastic. 
This plastic can, for example, be recycled material. On the 
radial outside, the filtering material is covered with a 
ring-shaped grid 7 which is embedded in the front side 
plastic closures. 

The circular disk shown in detail in Figs. 3 to 5 has 
axially aligned flexible tongues 8 with barbs 9 molded onto 
their ends. On the side of the circular disk 6 onto which 
the flexible tongues 8 are molded, there are axially 
projecting supports 10 distributed around the 
circumference. To connect the circular disk 6 with the 
tubular frame 2, the circular disk 6 having the supports 10 
is placed on the tubular frame 2 so it is stopped axially 


by the frame and is axially fixed so that it does not move 
in recesses of the tubular frame 2 via the flexible tongues 
8 which elastically engage in the recesses. 

The outer diameter of the circular disk 6 is smaller than 
the inner diameter of the star-shaped folded filtering 
material 1, which results in a ring gap interval being 
provided between the edge of the circular disk 6 and the 
filtering material 1. 

A filter according to the invention is preferably produced 
as follows. 

A ring-shaped filter star is produced from filtering 
material 1, whose outside is coated with a grid 7. The 
tubular frame 2 is introduced radially into the inside of 
the filtering material 1. The circular disk 6 is already 
axially secured in this tubular frame 2 when it is 
introduced into the ring-shaped filtering material 1. 

First, the end disk which remains open in the center is 
molded onto the ring filter prepared in this way. The 
material for this end disk is polyurethane, whose liquid 
starting components are poured into a mold for foaming. The 
end of the prepared ring filter whose open end disk is to 
be implemented is placed in this mold. In the mold, into 
which the components for the polyurethane to be foamed are 
poured in as liquids, the ring filter is supported 
exclusively over localized small regions over the front 
side of the filtering material 1 on supporting elements. 

The support in the mold is of a type such that the end disk 
consisting of polyurethane can be implemented by foaming of 
the liquid starting components. The tubular frame 2 has, on 
the end facing this open end disk, a ring shoulder 11 which 
receives the front side of the filtering material axially, 
so that in this way the tubular frame 2 assumes a position 


exactly defined axially relative to the filtering material 
1. 

In a subsequent production step, the closed end disk 4 is 
implemented on the opposite front end of the ring filter, 
where it is to be affixed. For this purpose, the 
appropriate front side of the prepared ring filter is 
placed into a mold, which was previously filled with the 
starting components for a polyurethane to be foamed. The 
ring filter is supported in this mold via the axially 
defined circular disk 6 connected with the tubular frame 2. 
The support of the circular disk 6 in the casting mold is 
of a type such that the circular disk 6 can only be 
embedded and/or enclosed by the foaming polyurethane in an 
outer radial region. A ring collar 12, which points to the 
inside of the ring filter and which is formed onto the ring 
disk 6, ensures that the polyurethane rising from the floor 
of the casting mold can rise as intended into a ring gap 
between the circular disk 6 and the filtering material 1. 

On the surface of the circular disk 6 which comes to rest 
axially outward, a peripheral ring groove 13 is provided 
radially on the outside to achieve a labyrinth seal 
relative to the polyurethane foam. The supports 10, on 
which the tubular frame 2 rests axially, ensure radial 
through openings into which the foaming polyurethane can 
flow for at least axial contact on the ring collar 12. 

Due to the alignment of the prepared ring filter by means 
of the circular disk 6 in the casting mold for foaming with 
polyurethane, an absolutely equal installation length of 
the ring filter can always be achieved, independent of the 
axial length tolerances of the filtering material. 

The circular disk 6 can be provided radially on the outside 
with radially extending fingers 14 which are affixed as far 
as possible axially on the surface which comes to rest 


axially on the outside in the ring filter. The filtering 
material 1 can press against these fingers 14 if the closed 
end disk 4 is molded onto the ring filter before the open 
end disk. However^ these types of fingers 14 have the 
disadvantage that a circular disk 6 provided with them 
cannot be introduced together with the tubular frame 2 into 
the central cavity of the filtering material 1 if it is 
already connected with the tubular frame. 

In order that the tubular frame can be introduced without 
complications into the central cavity inside the star- 
shaped folded filtering material 1, the edge of the tubular 
frame introduced is provided with an introduction bevel 
around its circumference. 

The ring filter described is an air filter having an axial 
length of 460 mm and an outer diameter of 310 mm for a 
commercial vehicle. The diameter of the plate-shaped 
insert, i.e. the circular disk 6, visible from the outside 
is 170 mm for an actual outer diameter of the circular disk 
of 185 mm. 
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CLAIMS 

1. Ring filter made of star-shaped folded filtering 
material and a closure molded onto one of its two 
front sides as a closed end disk having a plate-shaped 
insert, which forms a central region of the closure 
lying radially inside the filtering material, made of 
a material different from the other closure material, 

characterized by the features, 

- a radially permeable tubular frame (2) , which 
extends approximately over the entire axial length 
of the ring filter, adjoin's the filtering material 
(1) radially on the inside, 

the plate-shaped insert (6) is in contact with the 
tubular frame (2) , 

the closure material (5) is a foamed plastic. 

2. Ring filter according to claim 1, 
characterized in that 

the closure material (5) is a polyurethane foam. 

3. Ring filter according to claim 1 or 2, 
characterized in that 

the plate-shaped insert (6) is interlocked with the 
tubular frame (2) . 

4. Ring filter according to one of the preceding claims, 
characterized in that 


the plate-shaped insert (6) is connected with the 
tubular frame (2) so that it is axially fixed. 

Ring filter according to one of the preceding claims, 

characterized by the features 

- the plate-shaped insert (6) is a circular disk 
having an outer diameter smaller than the inner 
diameter of the filtering material, 

- the radial outside of the plate-shaped insert (6) 
extends axially into the region of the filtering 
material (1) , 

- when it is connected with the tubular frame (2), 
the axial distance ranges of the plate-shaped 
insert (6) distributed around the circumference are 
approximately uniform relative to the tubular frame 
(2). 

Ring filter according to one of the preceding claims, 
characterized in that 

the plate-shaped insert (6) has a ring collar (12) 
projecting in the direction of the tubular frame (2) 
radially outward relative to its position to be 
assumed on the tubular frame (2) . 

Ring filter according to one of the preceding claims, 
characterized in that 

the plate-shaped insert (6) has radially projecting 
fingers (14) radially outside for an axial stop on the 
filtering material (1) . 


Ring filter according to one of the preceding claims, 
characterized in that 

the fingers (14) are located in the lower floor region 
and have an extremely small axial dimension relative 
to the height of the radial outer surface of the 
plate-shaped insert (6) . 

Ring filter according to one of the preceding claims, 
characterized in that 

axial supports (10) are provided on the ring collar 
(12) for an axial stop on the tubular frame (2) . 

Ring filter according to one of the preceding claims, 

characterized in that 

the plate-shaped insert (6) is provided with radially 
elastic flexible tongues (8), projecting axially from 
this insert (6) in the direction of the tubular frame 
(2), to achieve an interlocking connection with the 
tubular frame (2), with the flexible tongues being 
implemented as barbs (9) on their free end for axial 
fixing on the tubular frame (2) . 
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As a below named inventor, I hereby declare that: 
My residence, post office address and citizenship are as stated below next to my name, 

I believe I am the original, first and sole inventor (if only one name is listed below) or an original, first and joint 
inventor (if plural names are listed below) of the subject matter which is claimed and for which a patent is sought on 
the invention entitled: 
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RING FILTER CONSISTING OF STAR-SHAPED FOLDED FILTERING MATERIAL 

the specification of which (check only one item below): 
[ ] is attached hereto. 
[ ] was filed as United States application 
Serial No. 


[X] 


on 


and was amended 
on 


was filed as PCT mtemational application 
Number PCT/DEQ0/Q1623 


. (if applicable). 


on 


19 MAY 2000 


and was amended under PCT Article 19 

on. 


. (if applicable). 


|4 


I hereby state that I have reviewed and understand the contents of the above-identified specification, including the 
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with Title 37, Code of Federal Regulations, § 1.56(a), 

I hereby claim foreign priority benefits under Title 35, United States Code, §1 19 of any foreign application(s) for 
patent or inventor's certificate or of any PCT international application(s) designating at least one country other than 
the United States of America listed below and have also identified below any foreign application(s) for patent or 
inventor's cenificate or any PCT international appiication(s) designating at least one country other than the United 
States of America filed by me on the same subject matter having a filing date before tiiat of the application(s) of 
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PRIOR FQREIGN/PCT APPLICATION(S) AND ANY PRIORITY CLAIMS UNDER 35 U.S.C. 119: 
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